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COiVIPLETE SPECIFICATION 

Bibofuranosyl Purine DerivaHves 

We, iVlERCK & Co., Inc., a coipoiation duly organised and existing under the 
laws of the State of New Jersey, United States of Air^ica, of Rahway, New Jersey, 
United States of America, do hereby declare the invention for which we pray that a 
patoit may be granted to us, and the method by which it is to be perfonnea. to be 
particularly described in and by the following statement: — 

This invention concerns 2,6-substituted purine-3'-allqrI nucleosides and processes 
for their preparation. 
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The compounds in accordance with the present invention have the lor^u^u. 
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J R a C alkvl radical and each of Ra and Ru is a hydrogen or halogen atom 
? fh^o^ Q-f K a^no, Q.., all^lamino, di(Q_. alkyI)an,ano, mercapto or 

Ci-, alkyl mercapto radical. ^ 

3' c SwiiSSS by Ui=ir Mcdon with pho^onis compoimds. Ttese 

iodine, metliyl mercapto, ethyl mercapto, and propyl mercapto. two-step 
The compounds of the present invention are prepared m general '^^ J^°J^^ 
proc^ TheX^tep in this process. Step A, is carried out by treatmg a 2,3,5-tn.O- 
acyl-3-Ci_sal^l-D-ribofuranosyl halide of the formula: — 
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with a^chloromercuri 2,6-substitoted purine of the formula: — 

fe 




20 



to form a 9-(2,3,5-tri-0-acyl-3-Ci_s 
intermediate of the formula: — 



alkyI-D-ribofuranosyl)-2,6-substituttd purine 20 




IV 



25 



where R is a Q., alkyi radical, each of R. and R. s ^ halogen or hydrog^ atom 
or a hydroxy, Q-j aliyl, acylamino or acyl C,-, alkylammo radical, ea(±t of R , R , 
Md R'" is a^ acyl group and X is a halogen atom. The reaction should be earned 
Sat a t^Teratire of &om 25° to 150oC., preferably from 100° to 140°C., for a 



25 
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period of time sufficient to complete the reaction This time is usually from about 
15 minutes to about 5 hours. It should be noted that the higher the reaction temperature, 
the quicker the reaction will be complete. The 233,5-tri-0-acyl-3-alkyl-D-ribofuranosyl 
hahdes may be prepared by reacting a 5-0-acyl-1^0-isopropylid£ne-JD-5^K^Ar^^.3- 
5 pentulofuranose with a Grignard reagent thereby forming a 5-O-acyl-l^-O-iso- 

propylidene 3-Q_3 alkyl-D-ribofuranose which is subjected to acidic alcoholysis to 
produce an alkyi 5-0-acyl-3-Q_. alkyl-D-ribofuranoside which as acylated to an 
alkyl 2,3^-tri-0"acyl-3-Q_3 alfcyl-D-ribofuranside and converted to the ribofuranosyl 
halide by a halogenation replacement reaction in an appropriate solvent 
10 . 23.5-Tri-0-acyl-3-alkyl-D-ribofurano5yl halides and 5-0-acyl-l,2-0-isopropyl- 

idene-3-alkyl-«-jD-ribofuranoses are claimed in our copending application No 49923 766 
(Serial No. 1,163,102). ' 
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The compounds of the present invention having the Formula I' below, where 
each of R^' and R/ is a hydrogen or halogen atom or a hydroxy, Q.^ allcyl, amino 
15 or Ci_5 alkyl amino radical are prepared by basic solvolysis of the 9-(2,3,5-tri-0- 15 

acyl-3-Q^^ alkyl-D.ribofuranosyl)-2,6-substituted purine intermediate compounds 
(Formula IV). 

This reaction is illustrated as follows: — 




Bcdic 
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IV' V 
where R^', Rb', Ro Rd. R, R', R", and R'" are as defined above. When R, or 
Rd m the starting material is an acylamino or acyl Cj^-s alkylamino radical it is 
convmed to an amino or Q.- alkylamino radical during the course of the reaction. 

TTie compounds in accordance with the present invention in which at least one 
f ^ ^ hydrogen atom can also be prepared by reacting a compound of the 
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IV" 

where R, R', R" and R'" are as defined above and Ro' and R^' are as defined for 
Re and Rd provided that at least one of R«' and Hi' is a halogen atom, with hydrogen 
in the presence of a catalyst to produce a compound of the formica : 
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where R R', R" and R'" are as defined above, one of Re" and R/' is a hydrogen 
wnere k, ^ ' ^ , ^" , „ „ ^ j, // j ^ hydrogen atom or a hydroxy, Q-j allcyl, 
atom and Ae other of J^^nd *^ ^ basic solvolysis to remove 

acylamm^, or acy^, Q-s^^^^ ^^^ji, ,^1 C.-= alkylammo 

rSl1,i«;Sr^cXoS'a^^^ - the 2,6 purine positions 

are subsututed in either or bath posiuons with a halogen atom. 
Tfaa reaction is illustrated as follows : — 
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u ^ T? p' P'' ^'''^R' R.', are as defined above, Rx is a Cx_5 alkyl radical, 
where R, R, R , R , J^/. ^'^^j^^f^^ij^^ di(Q-« dkyl)amino and the other of 
t&Ms aVrolen'^To^^^^^^ alg,' amino, Q . alkylanmo 

?; di(C: 3 alkyl)4ino radicaL When Ro' or R/ in the starting material ^^^^^ 
aLino or acyl alkylamino radical it is converted to an ammo or alkylammo 

^°^^l^e"Jo^^^^^^^ £ve™aving the Formulas F", where either or both 

of rJ^^ ^d R?'' is a mercapto or allcyl mercapto radical are prepared by 
mercaptoly^is of a compound of formula IV''. 
The reation is illustrated as follows : — 



15 



20 
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IV" 

where R, R', R", R"% Rc' and Rj' are as defined above, R3 is a Q-s alkyl radical. 
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one of Ra'" and Rj)"' is a mercapto or Ci-6 alkyl mercapto radical and the other of 
Ra'" and Rb"' is a hydrogen atom or a hydroxy, Ci_5 alkyl, amino, Q-^ alkylamino, 
mercapto or alkylmercapto radical. 

When Ro' or Rd' in the starting material is acylamiuo or acyl Q-s alkylanmio 

5 it is converted to an amino or Ci-g alkylamino group during the course of the reaction. 5 

When the mercaptolysis reactant is thiourea the acyl blocking groups R', R" and 
R'" are not removed and the resulting intermediate must be subjected to basic solvolysis 
in order to obtain the compoimds of the present invention, compound I"', 

In general, the process of the present invention involves reacting a chloro- 

10 mercuri 2,6-substituted purine with 2,3,5-tri-0-acyl-3-Ci-,s alkyl ribofuranosyl halide 10 
to form a 9-(2j3,5-tri-0-acyl-3-Ci_5 aIkyl-D-ribofuranosyl)-2,6-substituted purine. 
These intermediate compounds are then eiflier solvolysed, aminoly^ed, mercaptolysed, 
or hydrogenated and solvolysed to form the compounds of the present invention. When 
mercaptolysis is carried out using thiourea, a further step of solvolysis must follow in 

15 order to obtain the compounds of the present invention. 15 
Preferably, the compounds of the present invention are obtained by reaction, in 
Step A, of a chloro-mercuric 2,6-substituted purine with a 2,3,5-tri-0-acyl-3-(Ci_5 
alkyl)-D-ribofuranosyl halide, essentially stoichiometrically at a temperature of from 
25°C. to 150^C. and preferably from lOO^'C. to 140*^C. in an appropriate solvent. 

20 The selection of the solvent is not important as long as dt is an inert solvent boiling 20 
in the range of 25 °C. to 150°C. Examples of such solvents are benzene, dibutyl ether, 
cyclohexane, toluene and xylene, preferably toluene or xylene. The reaction is normally 
complete in from about 15 minutes to about 5 hoturs depending on the selection of the 
reaction temperature. After obtaining the intermediate reaction product in Step A, 

25 these compoimds are then either solvolysed, aminolysed, mercaptolysed, or hydro- 25 
genated and solvolysed in Step B depending upon the desired 2,6-substitutions in the 
purine portions of the compounds. 

In the case of solvolysis, the reaction may be carried out in the presence of a 
basic catalyst in an appropriate solvent at a temperature of from S^C, to ISC^C. 

30 preferably from 65*^C. to 90°C. in a reaction time of from about 15 minutes to about 30 
5 hours. The length of reaction time is dependent upon the temperature, the catalyst 
and the solvent. Examples of basic catalysts are allcali and alkaline-earth metal 
hydroxides and their corresponding alkoxides, solutions of ammonia, amines and 
substituted amines. Examples of the solvents are Ci-^ alcohols. The preferred solvent 

35 is methanol. 

In the case of aminolysis, the reaction may be carried out in the presence of a 
monoCi^ alkyl or a di(Ci_5 alkyl)amine at a temperature of from 25*^C. to 150°C. 
and preferably from 85°C. to llO^C. in a reaction time of from about 15 minutes 
to about 5 hours. Examples of suitable amines are metibiylamine, dimethylamine, etfayl- 

^ amine, diethylamine, propylamine and dipropylamine. 4q 
In the case of mercaptolysis, the reaction may be carried out in the presence of 
thiourea or a metal salt of a Q-s alkyl mercaptan in a temperature range of from' 
about 25°C. to about 150°C. and preferably about 65°C. to about 90°C. in a reaction 
time of from about 15 minutes to about 5 hours. Examples of the alkali or alkaline 

^ earth metal salts of Q-s alkyl mercaptans are sodium methylmercaptan, sodium ethyl- 45 
mercaptan, sodium isopropylmercaptan, potassium methylmercaptan and calcium 
methylmercaptan. 

In the case of hydrogenation the catalyst is preferably palladium on charcoal. 
Representative of the novel compounds of the present invention are 
50 9-(3-methyl-D-ribofuranosyl)-2-methylpurine 

9-(3-methyl-D-ribofuranosyl)-6-methylpurine 

9-(3-methyl-D-ribofuranosyl)-2,6-dimethylpurine 

9-(3-methyl-D-ribofuranosyl)-2-ethylpurine 

9-(3-methyl-D-ribofurano5yl)-6-ethylpurinc 
55 9-(3-methyl-D-ribofuranosyl)-2,6-diethylpurine 

9-f3-methyl-D-ribofuranosyl)-2-propylpurine 

9-(3-methyl-D-ribofuranosyl)-6-propyipurine 

9-(3-methyl-D-ribofuranosyl)-2,6-dipropylpmine 

9-(3-ethyl-D-ribofuranosyl)-2-methylpurine 
60 9-(3-ethyl-D-ribofuranosyl)-6-methylpurine <q 

9-(3-ethyl-D-ribofuranosyl)-2,6-dimethylpurine 

9-(3-ethyl-D-ribofuranosyl)-2-ethylpurine 

9-(3-ethyl-D-ribofuranosyl)-6-ediylpurine 

9-{'3-ethyl-D-ribofuranosyl)-2,6-diethylpurine 



35 
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9-(3-ethyl-D-iibofuranosyl)-2-propylpurine 
9-(3-ethyl-D-ribofuraaasyl)-6-propylpurine 
9-(3-ethyl-D-ribofuranosyl)-2,6-dipropy]purme 
9-(3-propyl-D-ribofurano3yl;-2-methylpurine 
9-(3-propyl-D-ribofuranosyl)-6-inethylpurine 
9-(3-propyl-D-ribofuranosyl>2,6-dimethylpunne 
9-(3-propyl-D-ribofuranosyl)-2-ethylpurine 
9-(3-propyl-D-ribofxiranosyl)-6-ethylpurine ^ 
9-(3-propyl-D-ribofuranosyl>-2,6-diethyIpiinne 
9-(3-propyl-D-ribofuranosyl)-2-propylpurine 
9-(3-propyl-D-ribofuranosyl>6-propylpurine 
9-r3-propyl-D-ribofuranosyl)-2,6-dipropylpurme 



9-(3-inethyl-D-ribofuranosyl;-6-aminopurine 
9-(3-methyl-D-riT3ofuranosyl)-2,6-diaminopurine 
9-(3-ediyl-D-ribofuranosyl>2-airanopurine 
9-(3-ethyl-D-ribofuronosyl>6-aininopurme 
9-(3-ethyI-D-ribofuranosyi>2,6-diammopiirme 
9-(3-propyl-D-ribofuranosyl)-2-aininopurine 
9-(3-propyl-D-ribofuranosyl)-6-aminopurine ^ 
9-(3-propyl-D-ribofuranasyl>2,6-diaminopiarine 
9-(3-methyI-D-ribofiiranosyl>2-methylaminopurine 
9-(3-mei±iyl-D-ribofuranosyl;-6-methylaminopurine 
9-(3-methyl-D-ribofuranosylj-2,6-diniethyIammopiirine 
9-(3-ethyl-D-ribofiiranosyI;-2-inediylammopurine 
9-<3-ethyl-D<ibofuranog^l>6-methyIaminopiirine 
9-<3-^thyl-D-ribofuranosyl>2,6-dimethylaminopurine 
9-(3-methyl-D--ribof\aranosyl)-2-ethylaminopurine 
9-(3-methyl-D-ribofi3ranosyl)-6-ethylaniinapiirine 
9-(3-methyl-D-ribofuranosyl)-2,6-diethylaminopurine 
9-(3-ethyl-D-ribofuranosyI)-2-^±ylaiiunopurine 
9-(3-ethyl-D-ribofuranosyl)-6-ethylaininopurme 
9-(3-ethyl-D-ribofuranosylj-2,6-diethylaininopurine 
9-(3-propyl-D-ribofuranasyl>2-ethylaminopurine 
9_(3,propyl-D-ribofuranosyl>6-ethyIammopurxne 
9-(3— propyI-D-ribofuranosyl>2,6-diethylaminopurine 
9-(3-methyl-D-ribofuranosyl)-2-hydroxypurine 
9-(3-methyl-D-rifaofuranosyl>6-hydroxypiirine 
9-(3-methyl-D-ribofuranosylj-2,6-dihydroxypurine 
9-(3-ethyl-D-riboftu'anosyl>2-hydroxypiirme 
9-(3-ethyl-D-ribofuranosyl)-6-hydroxypurine 
9-(3-ethyI-D-ribofuranosyl)-2,6-dihydroxypurme 
9-(3-methyl-D-ribofurano^l)-2-methyI-6-animopurine 
9-(3-ethyl-D-ribofuranosyl)-2-ainino-6-inethyIpurme 
9-(3-methyI-D-ribofuranosyl)-2-methyl-6-inethylainmopurme 
9-(3-methyl-D-ribofiiranosyl)-2-methylammo-6-methy]piirine 
9-(3 -methyl-D-ribof uranosyl>2-amino-6-metliylaminopurine 
9-G-methyl-D-ribofuranosyl)-2-methyl-6-hydroxypurine 
9-<3-methyl-D-ribofuranosyl>2-hydroxy-6-inethylpiirine 
9-(3-niethyl-D-ribofuranosyl)-2-aniino-6-liydroxypurine 
9-(3-methyl-D-ribofuranosyl)-2-hydroxy-6-aminopurine 
9-(3-methyl-D-ribofuranosyI)-2-methylamino-6-hydroxypurine 
9-(3-mediyl-D-rfl3ofuranosyl)-2-hydroxy-6-methylainmopurine 
9-(3-msthyl-D-ribofuranosyl)-2-dimethyIaminopurine 
9-(3-methyI-D-ribofuranosyl)-6-dimethyIamiiiopurine 
9-(3-methyI-D-ribofuranosyl)-2-methylammo-6-dimethylanunopurine 
9-(3-inerhyl-D-ribofuranosyl)-2-inercaptopurine 
9-(3-methyl-D-ribofuranosyl)-6-mercaptopiirine 
9-(3 -raethyl-D-ribof urano3yl)-2,6-dimercaptopurme 
9-(3-methyl-D-ribofuranosyl>2-niethyI-6-niarcaptopurine 
9-(3-niethyl-D-ribofuranosyI)-6-inethyl-2-inercaptopurine 
9-(3 -methyl-D-ribof uranosyI)-2-mercapto-6-methylinercaptopurine 
9-(3 -methyl-D-ribof uranosylj-236-dichIoropurine 
9(3-methyl-D-ribofuranosyl)-2-chIoropurine 
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9-(3-methyl-D-ribofuranosylV2-broniopurme 
9-(3-methyl-D-ribofuranosyl ;-6-bromopurme 
9-(3-niethyl-D-rib ofuranosyl)-6-chloropurme 
9-(3-methyJ-D-ribofuranosyl)-2,6-dibromopurme. 

Compounds of the present invention have a variety of valuable uses They are 5 
capable of inhibiting ribonucleic acid (RNA) synthesis, for example acid insoluble RNA 
synthesis, in Ehrlich ascites cells and KB cells. In in vitro tests, the growth of KB 
cells and chick embryo fibroblast cells are markedly suppressed as is the inhibition 
of hypoxanthine incorporation into acid insoluble RNA. Compounds in accordance 
with the present invention are therefore useful as anti-metabolites, as cell growth 10 
inhibitors and for the study of metabolism systems. They also demonstrate favorable 
cytotoxicity characteristics considered with their cell growth depression. 

Compounds of the present invention may also be converted to nucleotides by 
treatment with phosphoric acid derivatives in accordance with known techniques As 
IS such, they are useful in a formulation of media for selective culturing of animal tissue 15 
cells. These nucleotides may also be useful in the study of nucleic acid metabolism. 

The following examples in which 'T)owex'' is a trade mark illustrate the invention: 
amplifymg data appear in the preparations. 

Preparation 1 

2*' Preparation of 2,3,5-tri-0-benzoyl-3-methyl-D-ribofuranosyl bromide 20 

This preparation shows the synthesis of a novel starting material used in the 
preparation of the compound of the present invention. 

^ oc ^ Grignard reagent prepared from 690 mg. (28.4 millimoles) of magnesium and 
3.85 g. (27.5 miUimoles) of methyl iodide in 32 ml. of dry ether U added to a stirred 

25 solution of 1.0 g, (3.42 millimoles) of l,2-0-isopropylidine-5-0-ben2oyl-«-D-erv/Aro- 25 
3-pentulofuranose in 100 ml. of dry ether at 5°C. After about 3 hours the reaction 
mixture is poured into a mixture of 50 g. of ammonium chloride, 200 ml of ice and 
water, and 200 ml. of ether. The layers are separated and the aqueous phase is 
extracted with two 150-ml. portions of ether. The dried (MgSOJ ethereal solution 

30 IS concentrated to dryness and the residue (1.24 g.) is crystallized from ether. A total 30 

of 524 mg. of l,2-0-isopropylidene-5-0-benzoyl-3-methylna-D-ribofuranose is 
obtamed. 

A solution of 1.0 g, (3.25 millimoles) of l,2-0-isopropyndene-5-0-benzoyl-3- 
methyl^-D^^^ in 25 mL of 3% methanolic hydrogen chloride is kept at 

f o c ^rf^ hydrogen chloride is neutralized by the portionwise addition 35 

ot 2.5 g. (30 millmioles) of sodium bicarbonate. The mixture is filtered and the solid 
IS washed with methanol. The filtrate plus washings are concentrated and the residue 
IS leached with three 50-nil. portions of methylene chloride. The methylene chloride 
solution IS treated with a small amount of decolorizing carbon, filtered and con- 

40 centrated The residue is chromatographed on 20 g. of sJHca gel. Elution with ethyl 

acetate-chloroform (1: 9) gives 290 mg. of crude methyl 5-0-benzoyl-2,3-0-isopropyl- 
idene-3-methyl-V?-D-ribofuranoside. Further elution widi ethyl acetate-chloroform 
(1:9) gives about 240 mg. of mixed products. Finally, elution with ethyl acetate- 
chloroform (1:1) gives 420 mg. (46%) of methyl 5-0-benzoyl-3-methyl.D-ribo- 

45 furanoside as an oiL 45 
The 420 mg. (1.49 millimoles) of methyl 5-0-benzoyl.3-methyl-D-ribofuranoside 
from above is dissolved in 7.5 ml. of dry pyridine and cooled in an ice bath. A solution 
of 463 mg. (3.3 milhmoles) of benzoyl chloride in 2.5 ml. of dry chloroform fCHCU 
I A t ^^^fl^^^ "^'^ s^f^i^ig- The reaction mixture is kept at 25<>C, for 24 hours 

3U and 0.5 ml. of water is added. After 30 minutes the mixture is poured onto 30 mL of 
ice and vyater and extracted with three 30-mL portions of chloroform. The chlorofwrn 
solution IS washed with cold 5% hydrochloric acid until the washings are acidic and 
hnally with saturated sodium chloride solution. The dried (MgSOJ chloroform 
solution is concentrated to dryness and a residue of methyl 2,5-di-0-benzoyl-3-. 

55 methyl-D-ribofuranoside is obtamed. uc"^uyi j 

A solution of 230 mg. (0.595 millimole) of methyl 2,5-di-0-benzoyl.3-methyl- 
i^-riboturanoside m 3 mL of dry pyridine is treated with a solution of 90 me (0 64 
f^oA^ ^.^^u^^ ^^""^'^^ in 1 ml. of dry chloroform. The mixture is h^'tal'at 

InSr VhJ 1*'^'^''. ''''''^^ ^""J^y- y^^^ of ^ter and warmed to 

4U U me cooled nuxture is added to ice and water and extracted with three 5a-ml 
poruons of chloroform The chloroform is washed with 10% hydrochloric acid until 
the washmgs are acidic and with 10% sodium bicarbonate. The dried (MeSO ^ 
chloroform layer was concentrated and the residue (370 mg.) is chromatographed on 
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8 g of silica gel. Methyl 2,3,5-tri-0-ben2oyl-3-inethyl-D-ribofuranoside (280 mg.; 

ribofuranosyl bromide is obtained. _ _ 10 

Preparation of 9-(2,3,5-tri.O-benzoyl-3-nietliyl-D-ribofuranosyl)-2-acetamido-6. 

hydroxypiirine 

25 ml of xylene is distilled from a suspension of 5.95 g. of (0.014 M) of cWoro- 
mercSi ta^ta^SWpKypurine in 175 m. of ^iTuP^^Z^Vr^S^^^- 15 

i:s'^t:'^'^^^^'f^o^ r 75o&'ib»a ™ 

oortSns of bomn^ SSorm removes additional soluble product and leaves msolubte 
SSSloCereS derivatives and inorganic ^alts The original filtrate is diluted 
wwT^wo vo°SSS of petroleum fether and the soUd which separates is dissolved in Ae 
SSrSn^ solution is dissolved in the chloroform solution obtained above The chloro^ 

m soE p^^^ additional 100 ml. is washed with two 75-ml. pomons of 30 /„ 25 
m.rassiS iodid>1olution and two 75-ml. portions of water. The dry cMoroform faya 
if coltc^t^Sd aad 9-(2,3,5-tri-0-benzoyl-3-methyl-D-ribofuranosyl>2-acetamido-6. 

hydroxypurine is obtained. p^^^^N 3 ^ , 

30 Preparation of 9-(2,3,5-tri-0-ben2oyl-3-methyl-D-ribofuranosyl>6-N-methyl- 

^ benzamidopurme 
150 ml of xylene is distiUed from a suspension of 9.5 & millunolK) of 

chloromerS^i 6-N-methylbenzamidopurine in 500 nd. of xylene The imxtme i. cool^ 
tiuoiuu«ti«.u.i V tri-O-benzovl-3-msthyl-D-ribofuranosyl bromide (from 6.9 |. 

« n4 1 mSoI^l otmSiyT-SS-O-^enzVs-methyl-Diibofuran^^ in 50 ml. 35 

if dJv^EeS adders ruction mixture is stirred and refluxed for 30 minutes 
?he^ot^S?^.l^e if filtered and 3 g. of unreaaed starting °™~3oP>"^« i| 
recovered The filtrate is concentrated to dryness and the residual oil m 300 mL ot 
chSom i washed with t^vo 80-mL portioiK of 30% potassium ^o^^^/off °° 40 
40 two 80-inl. portions of water. The residual oil obtained ^.f^r removal of ti^^^^^^ 40 
fZi is chroWographed on a short column of 140 g. °f «°£j^=^^2^2 3 5- 
tr. 1 benzene-chlorofonn. Fractions are combined and concentrated givmg 9-(2,3,> 
tri-0-benzoyl-3-methyl-D-ribofuranosyl)-6-N-methylbenzamidopurme. 

Pbepahahon 4 ,^ ^ . , • ak 

45 Pxeparation of ,ff-9-(2,3,5-tri-0-benzoyM-methyl-D-n^of™yp-6^^^^^^ 

100 ml. of jb'lene is distilled from a suspension of 6.55 g. (16.8 milhmol^ of 
chloromerairi-6-chloropurine in 460 ml. of xylene in order to remove the last traca. 
rfl'^ttr A solution of 8.25 g. (16.8 mfllimoles) of ^-2,3,5-tri-0-benzoyl-3-methyl- 
D^SLtsyl brom^^^ in 40 n± of dry xyl^e is added to the sti^ed susp^ron 
ar 25°C. The mixture is refluxed for 2 hours The hot mixture is filtered to remove 50 
insoluble material. The filtrate is concenttated to I59 m . diluted with 300 nd 
of petroluem ether and dried. The crude product is dissolved m 300 nd. of hot 
chloroform and washed with two SO-ml. portions of 30% potassium iodide soluoon 
and twoTo-ml portions of water. The drieS .(MgSOJ chloroform layer is conc^^mted, 
and e-9-r2,3,5-tri-0-benzoyl-3-methyl-D-ribofuranosyl>6-chloropurme is obtwned. 
^ ' _ J.: ' /- .-c-j u„ »h,,>^atn<n-anhTr m a short alumma column m chlorotorm. 



55 



The product is purified by chromatography on a short alumma column m chloroform. 

Pbepahatiom 5 

Preparation of 9-(2,3,5-tri-0-benzoyl-3-methyl-D-ribofuranosyl)-2,6- 

dibenzamidopurine .... , n * 

100 mL of xylene is distilled from a suspension of 5.01 g. (8.43 miUunoles) of 60 
chloromercuri 2,6-dibenzamido purine in 370 ml. of xylene to remove last traces of 
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water. The suspension is cooled to room temperature in a solution of 4.15 g. (8.43 
millimoles) of 2,3,5-tri-0-benzoyl-3-niethyl-D-ribofuranosyI bromide in 37 ml. of diy 
xylene is added while the suspension is being stirred. The mixture is refluxed for 
2 hours and filtered hot which removes insoluble material. The filtrate is diluted with 
400 ml. of petroleum ether and cooled in an ice bath. The solid is removed and dried." 
The produa is obtained as a complex with mercuric halide. The product is dissolved 
in 100 ml. of chloroform and washed with two 40-ml. portions of 30% potassium 
iodide solution and two 40-ml. portions of water. The dried (MgSOJ chloroform 
solution is concentrated at reduced pressure to give 9-(2,3^-tri-O-ben20yl-3-methyl- 
D-ribofuranosyl)-2,6-di-ben2amido purine. 

Preparation 6 

Preparation of 9-(2,3,5-tri-0-ben2oyl-3-methyl-D-ribofuranosyl)-6-methyIpurine 
A suspension of 317 g. (10 millimoles) of chloromercuri 6-methylpurine [Davoll 
and Lowy, J. Am. Chem. Soc. 73 1650 (1951)] in 200 ml. of xylene is dried by 
distilling about 50 ml. of xylene. The cooled suspension is treated with 5.39 g. (10 
millimoles) of 2,3,5-tri-0-ben2oyl-3-methyl-D-ribofuranosyl bromide dissolved in 
30 ml. of dry xylene. The mixmre is stirred and refluxed for 2 hoinrs and wlule hot 
it is filtered to remove insoluble material. The filtrate is diluted with 4 volumes of 
petroleum ether and, after being cooled for about 2 hours in an ice bath, the mixture 
is filtered. The solid is dissolved in 200 ml. of chloroform and washed with two 
30-ml. portions of 20% aqueous potassium iodide solution. The chloroform layer is 
dried (anhydrous MgSO.O and concentrated to a residue of amorphous 9-<2,3,5-tri- 
0-ben2oyl-3-methyl-D-ribofuranosyl)-6-methyIpurine. 

Preparation 7 

Preparation of d9-9<23,5-tri-0-ben2oyl-3-methyl-D-ribofuranosyl)-6-ben2ainidopiirine 
A suspension of 1.92 g. (4.04 millimoles) of finely groimd chloromercuri 6- 
benzamidopurine in 170 ml. of xylene is dried by distilling 90 ml. of xylene. The 
mixture is cooled and a soludon of ^-2,3,5-tri-0-ben2oyl-3-methyl-D-ribofuranosyl 
bromide [made from 2.0 g. (4.04 millimoles) of ^-methyl 23,5-tri-O-ben20yl-3- 
methyl-D-ribofuranoside] in 20 ml. of dry xylene is added. The mixture is stirred 
and refluxed for 40 minutes. The hot mixture is filtered and the solid is washed with 
25 ml. of hot xylene. The filtrate and washings are diluted with 400 ml. of petroleum 
ether, and after being kept at 5°C. for 20 hours, the mixture is filtered. The solid 
is dissolved in 150 ml. of hot chloroform and the solution is washed with two 30-ml. 
portions of 30% potassium iodide solution and two 30-ml. portions of water. Con- 
centration of the dried chloroform layer gives amorphous product which is cromato- 
graphed on 40 g. of alumina in benzene-chloroform (1 : 9). Fractions showing only 
one zone (R, 0.28) after thin layer chromatography on alumina in the same solvent 
mixture are combined and concentration of the solvent gives 920 mg. of i^-9-(2,3,5- 
tri-0-ben2oyl-3-methyl-D-riboruranosyl)-6-ben2amidopurine as an amorphous solid. 

Example 1 

Preparation of ri8-9-(3-methyl-D-ribofuranosyl)-6-<iimethylaniinopiirine 
A suspension of 1.0 g. (1.6 milUmole) of tr9-9-(2,3,5-tri-0-benzoyl-3-methyl- 
D-ribofuranosyl)-6-chloropurine as prepared in Preparation 4 in 25 ml. of methanol 
containing 6.5 g. of dimethylamine is heated for 10 hours in a sealed tube at lOO^C, 
The solution is concentrated at reduced pressure and the residue is dissolved in 25 ml. 
of water. The water solution is washed with five 8-ml. portions of benzene and then 
treated with 2 g. of Dowex II — ^X8 which is a strongly basic anion exchange resin 
having a styrene divinylbenzene polymer matrix and containing quaternary ammonium 
groups. It has an average particle size in the range of 50 — 100 mesh. It is manufactured 
by the Dow Chemical Co. of Midland, Michigan (See Pate 1576, 7th Ed., Merck 
Index, Merck & Co., Inc., Rahway, N. J. The resin is filtered and washed with three 
25-mL portions of water. The filtrate is concentrated to dryness and ^-9-(3-methyl- 
D-ribofuranosyl)-6-dimethylaminopurine is obtained. 

Example 2 

Preparation of 9-(3-methyl-D-ribofuranosyI)-2,6-diaminopurine 
A mixture of IJJ g. (1.4 millimoles) of 9-(2,3,5-tri-0-benzoyl-3-methyI-D- 
ribofuranosyl)-2,6-dibenzamidopurine as prepared in Preparation 5 in 12 mL of dry 
methanol is treated with a solution of 97 mg. of (42 millimoles) of sodium in 12 ml. 
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of methanol. The mixture is refluxed for 3 hours and the resultant solution is con- 
cenSd at reduced pressure. The residue is dissolved m 24 ml of water and ti^e 
oH is adjusted to about 6.5. The aqueous solution is extracted witfi five lO-ml. 
SStions of chloroform t remove ethyl benzoate and concentrated at reduced pressure 
to a residue containing 9-(3-methyl-D-ribofuranosyl)-2,6-diammopurme, 

Example 3 

Preparation of ^-9K3-methyl-D-ribofuranosyl)-purine-6-thiol 
A suspension of 1.25 g. (2.0 milhmoles) of ^-9-(2,3/-tn-0-benzoyl^^ 
D-ribofuranosyl)-6-chloropurine, prepared as in Preparation 4, and 307 mg. C4.U 
mUlimoles) of thiourea in 3 ml. of ethanol is refluxed for 40 mmutes. After 5 mmutes 
a clear colorless solution is obtained which becomes yellow m 15 mmutes ^d shortly 
thereafter colorless crystals of ,/?-9-(2,3,5-tri-0-ben2oyl-3-methyl-D-ribofuranosyl)- 
purins-6-thioI crystallize out of solution. ^ ^ ^ - ^ 

A suspension of 400 mg. (0.65 millimoles) of j8-9-(2,3,5^tri-0-benzoyl-3-methyl- 
D-ribofuranosyl)-purine-6-thiol in 3.5 ml. of dry methanol is treated widi a solution 
made from 19.5 mg. of sodium and 3.5 ml. of dry methanol is added. Conaplete 
solution occurs immediately. The solution is refluxed for three hours. The solirtion 
is concentrated by distillation at reduced pressure and the residue is dissolvai in 
6 ml. of water and the pH of the solution is adjusted to 9 with acetic acid and die 
aqueous mixture is extracted with four 1.5 ml. portions of methylene chloride. The 
\vater layer is concentrated by distillation to a volume of 4 ml. and the pH is adjusted 
to 4 with acetic acid. The concentration of the solution gives a residue contaimng 
j5-9-(3-methyl-D-ribofuranosyl)-purine-6-thioL 

Example 4 

Preparation of 9-(3-methyl-D-ribofuranosyl)-6-methylaminopurine 
A mixture of 1 g. (1.63 mimmoles) of 9"(2,3,5-tri-0-ben20yl-3-methyl-D- 
r]bofuranosyl)-6-chloropurine and 8g. of methylamine in 25 g. of dry methanol is 
heated for ten hours at lOO^C. in a sealed tube. The solution is concentrated to dryness 
at reduced pressure and the residue is dissolved in 25 ml. of water. The water solution 
is washed with ttvo 5-ml. portions of benzene. The aqueous layer is stirred for 2.5 
hours with 3.5 grams of moist Dowex II— X8 (see Example 1), during which time 
the pH of the solution rises from 7 to 9. The resin is removed and washed with three 
15-ml. portions of water. The filtrate and washings are concentrated to a residue 
containing 9-(3-methyI-D-ribofuranosyl)-6-methylaminopurine. 

Example 5 

Preparation of 9-(3-methyI-D-ribofuranosyl) purine 
A solution of 1 g. (1.63 millimoles) of 9-(233,5-trI-O-ben20yl-3-metiiyl-D- 
ribofuranosyl)-6-chIoropurine in 17 ml. of dioxane with 80 mg. (2.0 millimoles) of 
magnesium oxide and 0.5 g. of 5% palladium on charcoal catalyst is shaken for 98 
hours in an atmosphere of hydrogen at 25°C. The mixture is filtered and concentrated 
by distillation at reduced pressure to a r^idue containing 9-(2,3,5-tri-0-benzoyl-3- 
methyl-D-ribofuranosyl)purine. , , ^ 

A solution of 400 mg. (0.70 millimoles) 9-(2,3,5-tri-0-ben2oyl-3-methyl-D- 
ribofuranosyl)purine in 8 ml. of dry methanol is treated with a solution made from 
23 mg. (1 mg. atom) of sodium and 8 ml. of dry methanol The pale yellow solution 
is refluxed for 3 hours and concentrated to dryness at reduced pressure. The residue 
is dissolved in 15 ml. of water and the pH is adjusted to 6.5 with acetic acid. The 
solution is extracted with four 5-ml. portions of chloroform and the water phase is 
concentrated to dryness at reduced pressure to a residue containing 9-(3-methyI-D- 
ribofuranosyl)purine- 

EXAMPLE 6 

Preparation of j9-9-(3-methyl-D-ribofuranosyl)guanine 
About 25 ml of xylene is distilled from a suspension of 5.95 g. (0.014 mole) 
of chloromercuri 2-acetamido-6-hydroxypurine in 175 ml of xylene in order to 
remove last traces of water. The suspension is cooled to 25°C, and j8-2,335-tri-0- 
benzoyl-3-methyl-D-ribofuranosyl bromide (prepared from 6.85 g. (0.014 mole) of 
C-methyl 2,3,5-tri-0-benzoyl-3-methyl-.^-D-ribofuranoside) in 25 ml of dry xylene 
is added. The mixture is stirred and heated. At about 50°C. to 100*^C. the solid 
changes from a granular form to flocculent. After being refluxed for 1 hour the bot 
mixture is filtered which removes undissolved solvent. Leaching the sofid with three 
50-ml portions of boiling chloroform removes additional soluble product and leaves 
the insoluble starting diloromercuri derivative and inorganic salts. 
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The original filtrate is diluted with 2 volumes of petroleum ether and the solid 
which separates is dissolved in the chloroform solution obtained above. The chloro- 
form solution (plus an additional 100 mL) is wa^ed with two 75-mL portions of 30% 
potassium iodide and one 75-mL portion of water. Hie dried chloroform layer is 
5 concentrated and a crude mixture of (j&-9-(2,3^-tri-0-ben2oyl-3-methyl-D-ribofuran- 5 

osyl)-2-acetamidohypoxanthine is obtained as a glass and purified by column chromato- 
graphy- 

A suspension of 800 mg. (1.23 millimoles) of ;jS-9-(2,3,5-tri-0-ben2oyl-3-methyl- 
D-ribofuranosyl)-2-acetamidohypoxanthinc in 8 ml. of dry methanol is treated with 
10 a solution made from 105 mg. (4.5 mg. atom) of sodium and 8 ml. of dry methanol 10 

and the mixture is refluxed for two hours. The mixture is concentrated to dryaess. 
The residue is dissolved in 35 ml. of water and the pH is adjusted to 7 by the addition 
of acetic acid. The clear solution is washed with tfiree 8-inl. portions of chloroform 
and the aqueous layer is concentrated to a residue of j9-9-(3-methyl-D-ribofuranosyl) 
15 guanine. 15 

Example 7 

Preparation of ti?-9-(3-methyl-D-ribofuranosyl)-6-chloropurine 
A solution of 479 mg. (0.1 mole) of ^-9-(2,3:^-tri-0-benzoyl-3-methyI-D- 
ribofuranosyl)-6-chloropurine, as prepared in Preparation 4, in 20 ml. of cold methanol 
containing 2 grams of anhydrous ammonia is kept at 5°C. for 20 hours. The solution 20 
is concentrated at reduced pressure and at a temperature of less tlian 20*^C. The 
residue is recrystallized from methanol to give ,p-9-(3-methyl-D-ribofuranosyl)6-chloro- 
purine. 

Example 8 

25 Preparation of 9-(3-methyl-D-ribofuranosyl)-6-methylamino purine 25 

About 150 ml. of xylene is distilled from a suspension of 9.5 g. (19.5 millimoles) 
of chloromercuri-6-N-methyI-ben2amido purine in 500 mL of xylene. The mixture 
is cooled and a solution of 2,3>5-tri-0-benzoyl-3-methyl-D-ribofuranosyl bromide 
(from 6.9 g. (14.1 millimole) of methyl 2,3,5-tri-0-ben2oyl-3-methyl-^-D-ribofuran- 

30 oside) in 50 ml. of dry xylene is added. The reaction mixture is stirred and refluxe^ 30 
for 30 minutes. The hot mixture is filtered and 3 grams of unreacted starting chloro- 
niercuri purine is recovered. The filtrate is concentrated to dryness and the residual 
oil in 300 ml. of chloroform is washed witih two 100-mL portions of 30% potassium 
iodide and two 100-mL portions of water. The residual oil obtained after removal 

35 of the chloroform is chromatographed on a short column of 140 g. of acid-washed 35 

alumina in benzene-chloroform (1:9). Fractions containing only product are com- 
bined and concentrated giving 9-(2^3^-tri-0-ben2oyl-3-methyI-D-ribofuranosyl)-6-N- 
methylbenzamidopurine as a glass. 

A suspension of 3.9 g. (5,55 millimoles) of 9-(2,3^-tri-O-ben20yi-3-methyl-D- 

40 ribofuranosyl)-6-N-methyl-benzamidopurine in 40 mL of dry methanol is treated with 

a solution made from 175 mg. (7.6 mg. atom) of sodium in 40 ml. of dry methanol 
and the solution is refluxed for 3.5 hours. The methanol is removed and the solution 
of the residue in 76 ml. of water is neutralized (pH 7.0) with acetic acid and washed 
with three lO-ml. portions of chloroform. The aqueous layer is concentrated by 

45 distillation to a residue of 9-(3-methyi-D-ribofuranosyl)-6-methylaminopurine, 

Example 9 

Preparation of 9-(3-methyl-D-ribofuranosyl)-6-ethylaminopurine 
A solution of 2.0 g. (3.26 millimoles) of 9H;2,3,5-tri-0-benzoyl-3-methyl-D- 
ribofuranosyl)-6-chloropurine as prepared in Preparation 4, in 30 ml. of ethanol 
containing 12 ml. of ethyl amine is heated in a sealed tube at 100°C. for 10 hours. 50 
After removing the solvent, the residue is dissolved in 60 ml. of water and extracted 
with three 15-ml. portions of ether. The aqueous layer (pH 6.5) is stirred for 1 hour 
with 2.5 g. of Dowex II— X8 (see Example 1). The resin is removed and washed 
with four 10-mL portions of water. The combined filtrate and washings are con- 
55 centrated to a residue of 9-(3-methyl-D-ribofuranosyl)-6-ethylaminopurine. 55 

EXAMPLS 10 

Preparation of 9-(3-methyl-D-ribofuninosyl)-6-methylthiopurine 
A boiling mixture of 605 mg. (2 millimoles) of 9-(3-methyl-D-ribofuranosyI> 
6-chloropurine, as prepared in Preparation 4, in 30 ml of anhydrous methanol is 
60 treated with a solution prepared by saturating 20 mL of 0.1 N sodium methoxide in 60 
methanol with methyl mercaptan. After bemg refluxed for about 30 minutes the 
solution is cooled and concentrated to dryness. The residue is dissolved in hot water 
and on cooling, 9-(3-methyl-D-ribofuranosyl)-6-methylihiopurine separates. 
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Example 11 

Preparation of 9-(3-methyI-D-ribofuranosyl)-6-methylpurine 
A mixture of 590 mg. (1 millimole) of 9<2,3,5-tri-0-benzoyl-3-methyl.p^ 
ribcfuranosyl)-6-methylpurine, as prepared in Preparation 6, and 50 ml. of ary 
methanol is treated with a solution prepared from 23 mg (1 mg. atom) of sodimn 
and 10 ml. of dry methanol. The mixture is rejfluxed for 4 hours and concentrated 
ro dryness The residue is dissolved in 50 ml. of water and neutrabzed (pH 7) witii 
acetic acid. When the water layer is concentrated to a 5maU volume and cooled, 
9-(3-methyl-D-ribofuranosyl)-6-methyIpurine precipitates. 

Example 12 
Preparation of jff-3'-methyladenosine 
A mixture of 1.26 g. (1.8 miUimoles) of ^-9-(23,5-tri-0-benzoyl-3.methyl-^- 
D-ribofuranosyl) 6-benzamido purine as prepared in Preparation 7 and 13 ml. ot 
drv methanol is treated with a solution of sodium methoxide prepared from 70 mg. 
(3 millimoles) of sodium and 3 ml. of methanol. After the mn.ture is refiuxed for 
2 hours, it 13 concentrated and the residue is dissolved m 50 ml. of water. The pH is 
adjusted from 11.5 to 5.2 with a few drops of acetic acid. The solution is extrarted 
with five 20-ml. portions of chloroform and the water layer is filtered and concentrated 
to dryness The residue is dissolved in methanol and 430 mg. of impure amorphous 
product is precipitated with edier. The filtrate is concenmted to d^ess and the 
residue is crystallized from a water solution. Recrystallization from 0.7 ml, of water 
gives 126 mg. of 3'-methyIadenosine. j r 

The following Table demonstrates the ability of one of the compounds of tne 
present invention to inhibit nucleic acid biosynthesis. The method employed for the 
hypoxanthine test is that described by H. T. Shigeura and C. N, Gordon m Journal 
o[ Biological Chemistry, 237, 1932 (1962). The method employed for the cytotoxicity 
is that described by C. O. Getterman, et al Journal of Medicmal Chemistry Volume 8, 
Page 664, 1965. ^ „ . ^ ,.1 t 

The results of this test are shovra in the followmg Table I. 



Table I 



Hypoxanthine-8-C** 
Incorporation into Add 
Insoluble RNA 



Cytotoxidty 
(ED50. y/ml) 



% 



v/ml- Inhibition 



KB 
Cells 



Chick Embryo 
FibroblastCells 



9-(3-Methyl-D- 100 
ribofuranosyl)-6-amino 50 
purine 



16 
9 



3—10 



10—30 



10 



15 



20 



25 



The results shown in the foregoing Table I are expressed as percent inhibition of the 
incorporation of hypoxanthine-8-C" as compared to a controDed experiment carried 
out without the inhibitor. The cytotoxicity of the compound of the present invention 
was determined by using chick embryo fibroblast cells and KB cells. In this test the 
35 KB cells are tumor cells and the chick cells are normal cells and it is of particular 

interest that the compound of the present invention was more effective in inhibiting 
the growth of the tumor ceUs than tlie chick cells. It will be noted from tlie Table 
that the compound of the present invention is about three times as active m KB cdls 
in the chick embryo system. 



35 
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WHAT WE CLAIM IS : — 
1. A compound of the formula : 




where R is a Cx^^ al^l radical and each of Ko and Rt is a hydrogen or halogen atom 

or a hydroxy, alkyl, amino, Ci--i alkylamino, di(Ci-^i alkyl)amino, halo, mercapto 5 

or Ci_5 alkyl mercapto radical. 

2. A compound according to claim 1 in which R is a methyl radical, 

3. A compound according to claim 1 in which R is an ethyl radical, 

4. ^-3'-methyladenosine. 

5. ^-9-(3-Methyl-i)-ribofuranosyl)guamne. 10 

6. ^-9-(3-Methyl-D-ribofuranosyl)-purine-6-thiol. 

7. The process that comprises A reacting a compound of the formula; — 




where each of R', R" and R'" is an acyl group and X is a halogen atom with a 
compound having the formula : — 15 




where each of Ro and Rj is a halogen or hydrogen atom or a hydroxy, Ci„5 alkyl, 
acylamino or acyl Ci_s alkylamino radical to produce a compound of the formula : — 




IV 

where R, R^,, R', R" and R'" are as defined above and, 20 
B (a) when each of Ro and Rd is a hydrogen or halogen atom or a hydroxy, Q,5 
alkyl, acylamino or acyl Q.^ alkylamino radical subjecting compound IV to basic 
solvolysis or; 

(b) when one of Ro and R^ is a halogen atom and the other of R© and Rd is a 
hydrogen or halogen atom or a alkyl, acylamino or acyl Ci_o alkylamino radical 25 
subjecting compound IV to aminolysis, mercaptolysis or hydrogenation and solvolysis, 
to produce a compound as claimed in claim 1, in which process if Ro or Rd in com- 
pound IV is an acylamino or acyl Q-s alkylamino group it is converted to an amino 
or Ci_5 alkylamino group during step B. 
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8 A process according to claim 7 in which Step (b) is «olvolysis and the solvolys- 
ing a-ent IS an alkali or alkaHne-earth metal hydroxide or alkoxide, a soluuon of 
ammonia an amine or a substituted amine in a alcohol. ^ ,^ « 

9 A process according to claim 7 or 8 in which the solvolysis is earned out at a ^ 

5 ^-"P^A^t^S'a claim 7 in which Step (b).is aminolysis and the 

aminolysing agent is a Q-^ alkylamine or a di(Ci-:, alkyl) amme. 

11. A process according to claim 7 or 10 in which the ammolysis is carried out 
at a temperature of from 85° to llO^C, in 

10 12 A process according to claim 7 in which Step (b) is mercaptolysis and the W 

mercaptolysing agent is thiourea or an alkaU or alkaline-earth metal salt of a Q-^ 
alkyl mercapten, provided that if the mercaptolysmg agent is thiourea it is necessary 
to subject the product to solvolysis to produce a compound as claimed in claim 1. 
13, A process according to claim 7 or 12 m which the mercaptolysis step is 

ic carried out at a temperature of from 65° to 90°C. . . n«™^ 

^5 14 A process according to claim 7 in which Step (b) is hydrogenation followed 

by solvolysis^ in which palladium on charcoal is used as a catalyst in the hydrogenation 

^^^^"iS A process according to any one of claims 7—14 in which Step (a) is carried 
on out using stoichiometric quantities of the purine and ribofuranosyl hahde compounds. 

16. A process according to any one of claims 7—15 in which Step (a) is carried 
out at a temperature of from 100° to 140°C -j 

17, A process according to any one of claims 7—16 m which Step (a) is carried 
out in benzene, dibutylether, cyclohexane, toluene or xylene. 

18 A process according to claim 7 m which Step (a) is carried out at a tern- 25 
peratur4 of from 25°Co to 50°C., for a period of time from about 15 mmutes to 
about 5 hours in the presence of a solvent; the basic solvolysis is carried out at a 
temperature of from 5°a, to 150°C., for a period of time from about 15 m™ites to 
about 5 hours; the aminolysis is carried out at a temperature of -from 25°C., to 
150°C, for a period of time from about 15 minutes to about 5 hours; and the 30 
mercaptolysis is carried out at a temperature of from 65°C^ to 90°C., for a period 
of time from about 15 minutes to about 5 hours. ^ ^ . ^ ^ , ^ 1. 1 

19. The process that comprises treating (jff-233j5-tri-0-benzoyl-3-methyl-i^- 
ribofuranosyl bromide with chloromercuri 6-benzamidopurine in the presence of xylene 

at reflux for about 40 minutes and then held at 5°C., for about 20 hours to produce 35 
i3-9-(2335-tri-0-benzoyl-3-mediyl-i/ff-2?-ribofuranosyl)-6-benzamidopurme and reflux- 
ine said ^-9-(2,3,5-tri-0-benzoyl-3-methylTiS-i>-ribofuranosyl)-6-benzamidopunne 
with sodium methoxide for about 2 hours in methanol to produce ^-3'-methyladenosme. 

20. A process according to clahn 7 substantially as herembefore descnbed m any 

one of the example. , , ^ 

21 A compound according to claim 1 when prepared by a process accordmg to 
any one of claims 7—20 or by an obvious chemical equivalent of such a process. 
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